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A B S T R A C T
C o n t e m p o r a r y  b e h a v i o r  t h e o r y  e m p l o y s  t h r e e  m a i n  
c l a s s e s  of v a r i a b l e s  in an a t t e m p t  to p r e d i c t  b e h a v i o r .  
T h e s e  a r e  m o t i v a t i o n ,  l e a r n i n g ,  a n d  i n h i b i t o r y  f a c t o r s .  
H u l l  a l o n e  h a s  a t t e m p t e d  to q u a n t i f y  the i n t e r r e l a t i o n  
o f  t h e s e  v a r i a b l e s .  He p o s t u l a t e s  that b e h a v i o r  s t r e n g t h  
is a m u l t i p l i c a t i v e  f u n c t i o n  of a l e a r n i n g  f a c t o r ,  h a b i t ,  
a n d  a m o t i v a t i o n a l  f a c t o r ,  d r i v e .  The t o t a l  e f f e c t i v e  
d r i v e  o p e r a t i v e  at a g i v e n  time is p r e s u m e d  to c o n s i s t  
o f  the r e l e v a n t  d r i v e  p l u s  a n y  c o e x i s t i n g  i r r e l e v a n t  
d r i v e s .
In o r d e r  to test t h i s  d r i v e  s u m m a t i o n  h y p o t h e s i s ,
1 2 6  r a t s  w e r e  t r a i n e d  to run a l i n e a r ,  a l l e y  m a z e  w h i l e  
u n d e r  a 2 5 - h r .  h u n g e r  n e e d .  F o l l o w i n g  21 ds-'ly t r a i n i n g  
t r i a l s  the a n i m a l s  w e r e  a s s i g n e d  to n i n e  t r e a t m e n t  g r o u p s  
c o n s i s t i n g  o f  the p o s s i b l e  c o m b i n a t i o n s  o f  0, 12, and 25
h r s .  f o o d  p r i v a t i o n ,  as a r e l e v a n t  n e e d ,  w i t h  z e r o ,  w e a k  
a n d  s t r o n g  f a r a d i c  s t i m u l a t i o n ,  as an i r r e l e v a n t  n e e d .
T h e  " t e s t  c o n s i s t e d  o f  a t r ial s i m i l a r  to a t r a i n i n g  
t r i a l . "  T h e  s t a t e  i n d u c e d  by the f a r a d i c  s t i m u l a t i o n  w a s  
c a l l e d  e m o t i o n a l i t y  a n d  v i e w e d  as p o s s e s s i n g  m o t i v a t i o n a l  
p r o p e r t i e s .  B o t h  s t a r t  b o x  l a t e n c y  a n d  m a z e  r u n n i n g  t i m e  
w e r e  u t i l i z e d  as c r i t e r i o n  b e h a v i o r .
vi
vi i
T h e  f i n d i n g s  w e r e  m a i n l y  n e g a t i v e .  Th e  c r i t e r i o n  
b e h a v i o r  w a s  n o t  s i g n i f i c a n t l y  i n f l u e n c e d  by the i n t r o ­
d u c t i o n  o f  an i r r e l e v a n t  n e e d  i n t o  th e  m o t i v a t i o n a l  c o m ­
p l e x .  As e x p e c t e d ,  c h a n g e s  in the r e l e v a n t  n e e d  s t a t e  
d i d  s i g n i f i c a n t l y  a f f e c t  l a t e n c y  a n d  r u n n i n g  t i m e .  A 
n e a r  s i g n i f i c a n t  r e l e v a n t  n e e d - i r r e l e v a n t  n e e d  i n t e r ­
a c t i o n  w a s  o b s e r v e d .  S e v e r a l  p o s s i b l e  w a y s  o f  m o d i f y i n g  
t h e  t h e o r y  to a c c o u n t  for m o r e  of the p r e s e n t  e x p e r i ­
m e n t a l  d a t a  w e r e  d i s c u s s e d .  It w a s  c o n c l u d e d  t h a t  the 
p r e s e n t  d a t a  p r o v i d e d  no d e f i n i t i v e  e v i d e n c e  e i t h e r  for 
o r  a g a i n s t  the t h e o r y .
T M T H C D U r'T T<"'N
C o n t e m p o r a r y  b e h i v l n r  t h e o r y  e m p l o y s  t h r e e  m a i n  
c l a s s e s  o f  v a r i a b l e s  In an a t t e m p t  to p r- e o 1 c f b e h a v i o r ,
^hertt* «, r e e n e r f i r a t ' n n  or m o t i v a t i o n ,  > n m l n ?  or c o g -
ni ticn, nnl d e c r e m e n t a l  o *- i n h i b i t o r y  f a c t o r s  ( e . g . ,
f a t i g u e ,  r e a c t i v e  1 nhi t i  ti nn) , Cf thn^e, the f o r m e r  
two r r o b e b l y  h o v e  r e c e i v e d  m o s 4 a t t e n t i o n .  Of c o u r s e ,  
the s t u d y  of 1 e ̂  r n i n c h i s  an e x t e n s i v e  h i s t o r y ,  d a t i n v  
f r o m  the time o f  Ebb i n ghau , Thoncrh the f o r m a l  s t u d y  
o f  m o t i v a t i o n  is not as old, r e n e w e d  i n t r e r t in f t t F 
v a r i a b l e  i s  a t t e s t e d  to by s e v e r a l  r e c e n t  p u b l i c a t i o n s  
(17, 1^, 1 c , 1 °0 . Of t h ̂  m o d e r n  t h e o r i s t s ,  Hull a l o n e
h a s  a t t e m p t e d  to f o r m u l a t e  i n a q u a n t i t a t i v e  f a s h i o n  
the i n * : e r r e l a t 1 o n  of l e a r n i n g ,  I n h i b i t o r y ,  a n d  m o t i ­
v a t i o n a l  f a c t o r s .
Hull (ll) p o s t u l a t e d  that b e h a v i o r  « t. r e n g t h  i s  a
m u l t i p l i c a t i v e  *■ u n c t i o n  of a l e a r n i n g  f a c t o r ,  h a b i t
, H .s t r e n g t h  (s r ), a n d  a m o t i v a t i o n a l  f a c t o r ,  g e n e r a l i s e d
d r i v e  ( C ) , Th e t erm " b e h a v i o r  6 t r e n e t h "  a s  u s e d  t h r o u g h
o u t  t h i s  p a p e r  is, in g e n e r a l ,  e q u i v a l e n t  to H u l l ' s  c o n -  *
TPc e p t  o f  s ~ r ,  m o m e n t a r y  e f f e c t i v e  r e a c t i o n  p o t e n t i a l .  In
*
s t a t i n g  the d e t e r m i n a n t s  o f  s®r, c o n s t r u c t s  o t h e r  t h a n
H Ra r a n d  D h a v e  b e e n  o m i t t e d .  o r 1« d e f i n e d  b y  c h a n g e s
in b e h a v i o ’* 1 u e to p r a c t i c e ,  D is 1 e ' i n e J J o i n  tly by 
if r f*« t » r « n « r g i r a t i o n  of b e h n v i o r  f o l l o w i n g  s u c h  a n t e -  
c ̂  d t n t i-ordi t t o n s  as i e p r i v w t  ion of f o o d  a n d  n o x i o u *  
s t i m u l a t i o n .  H u l l  t h e n  h y p o t h e s i s e d  that the tot a l  e f ­
f e c t i v e  d r i v e  s t r e n g t h  ( P ) o p e r a t i v e  at a .riven a m o u n t  
c o n s i s t s  o f  the r e l e v a n t  d r i v e  s t r e n g t h  (P) p l u s  the : r - 
r e l e v a n t  d r i v e  s t r e n g t h  ( D ) d e r i v e d  f r o m  all n e e d s  c o ­
e x i s t i n g  in the o r g a n i s m ,  P is c o n t r i b u t e d  by the n e e d
*
w h i c h  is r e d u c e d  by the c r i t e r i o n  b e h a v i o r ,  w h e r e a s  D is 
c o n t r i b u t e d  by n e e d s  w h i c h  a r e  h i s t o r i c a l l y  u n r e l a t e d  to 
the c r i t e r i o n  b e h a v i o r  and w h o s e  e x i s t e n c e  is d e f i n e d  by 
i n d e p e n d e n t  o p e r a t i o n s .
A p p a r e n t l y ,  H u l l  a r r i v e d  at the n o t i o n  of d r i v e  s u m ­
m a t i o n  by f i t t i n g  a c u r v e  to d a t a  c o l l e c t e d  by F e r i n  (21' 
a n d  W i l l i a m s  ( ? ° I . In i n d e p e n d e n t  s t u d i e s  t h e s e  i n v e s t i ­
g a t o r s  t r a i n e d  r a t s  to p r e s s  a l e v e r  to o b t a i n  p e l l e t s  o f  
f o o d  in a S k i n n e r  b o x .  A f t e r  t r a i n i n g ,  the a n i m a l s *  v e -
h s v i o r  w a s  e x t i n g u i s h e d  u n d e r  f o o d  p r i v a t i o n  i n t e r v a l s
r a n g i n g  f r o m  5 to 22 h r s .  Hy f i t t i n g  a c u r v e  to th e  r e ­
s u l t s  and e x t r a p o l a t i n g  b a c k  to a p o i n t  o f  z e r o  D, H u l l  
n o t e d  t h a t  the n u m b e r  o f  r e s p o n s e s  to e x t i n c t i o n  war pH 
p e r  c e n t  as g r e a t  as o c c u r r e d  u n d e r  a d r i v e  r e s u l t i n g  
f r o »  22 h r s .  f o o d  p r i v a t i o n .  U n f o r t u n a t e l y ,  no a n i m a l s
w e r e  a c t u a l l y  t e s t e d  u n d e r  z e r o  D. T h i s  f i n d i n g ,  H u l l
X
p r e s ’j m ® d , Ip iuf to t h p r " r » n ' e  of r ̂  s 1 'i u ̂  1 D pre s e n t  
n t t he time of e i ’ inc Mr-r.. He a d d u c e d  f u r th«r e v i d e n c e  
to s u p p o r t  this b e l i e f  f r o rr s t u <i i t .r i y Zener and Y r C u r d y
( 3 " ) , Fin c h  ( 1 F ) , and S M  r,'! » r  ̂? r-yi ,
F o c h end Paniei Cl''’) d e s i g n e d  an e x p e r i m e n t  t n t^ft 
the v a l i d i t y  of H u l l ’s e x t r a p o l a t i o n  from ♦ P t'erin- 
W i l l i a m s  data, R » t <= were t r a i n e d  t? press a lever in a 
S k i n n e r  box s i m i l a r  t o  the o n e  tired by P e r i n  and Willi «#fi . 
Th e  a n i m a l s  were t r a i n e d  u n d e r  s t r o n g  hunger and e x ­
t i n g u i s h e d  under c o n d i t i o n s  d e s i g n e d  to p r o v i d e  m a x i m a l  
s a t i a t i o n .  The m e d i a n  n u m b e r  o f  r e s p o n s e s  to e x t i n c t i o n
war one, o n d it was c o n c l u d e d  that t h 1 £ small v a l u e  pug-
g e n t s  the true b e h a v i o r  p o t e n t i a l  I f z. e ro , Th e a u t h o r s
e
b e l i e v e  the a s s u m p t i o n  that P c o m b i n e s  with habit 
s t r u c t  uraft to p r o d u c e  b e h a v i o r  is h i g h l y  tenuo u s .  H o w ­
e v e r ,  it s h o u l d  be p o i n t e d  out that this s t u d y  does not 
p r o v i d e  a d e f i n i t i v e  test of thie a s s u m p t i o n ,  since no 
a t t e m p t  was m a d e  to m a n i p u l a t e  D per rj?.
F o l l o w i n g  these e a r l y  s t u d i o s ,  w h i c h  dea l t  o n l y  i n ­
d i r e c t l y  with the p r o b l e m  of d r i v e  s u m m a t i o n ,  e x p e r i m e n t s  
w e r e  s p e c i f i c a l l y  d e s i g n e d  to test this h y p o t h e s i s .  T h e s e  
s t u d i e s  d i v i d e  t h e m s e l v e s  into those c o n c e r n e d  w i t h  e o n - 
s u mm a  to ry b e h a v i o r  and those d e a l i n g  w i t h  p r e p a r a  tory b e ­
h a v i o r *
3 ? « g e 1 iri'1 3 1 e g +' 1 > .} ̂  ' o b t a r v e d t h \ f tr 1 2 d 1 y tv'i r ^ t y
r.i t s r<ir,'*i v i n ^  f a n d l  c ‘ tlrrulatldn i m m e d i i t e l y  p r i o r  to 
d r i n k i n g ,  d r a n k  m o r e  w a t e r  than n o n - e t  i tsii’ a t pd c o n t r o l  
a n i m a l B ,  Th *i r f i n d i n g  w a r  i n t e r p r e t e d  w i t h i n  the f r a m e ­
w o r k  ox' ft m o l e c u l a r  t h e o r y  of t h i r s t .  In a s i m i l a r ,  i n ­
d e p e n d e n t  s t u d y ,  A m a e 1 and M a l t z m a n  ( 1 ̂  M a r i r i # d  the 
e m p i r i c a l  f i n d i n g  of S i e g e l  an d  S i e g e l .  H o w e v e r ,  t h e s e  
I n v e s t i g a t o r s *  o f f e r e d  t h e i r  r e s u l t s  e r* s u p p o r t  for flu1 1 ' s 
g e n e r a l i z e d  d r i v e  o p t i o n .  F u r t h e r m o r e ,  tv s» c o n t e n d e d  
t h a t  in a c c. o t ■ d n n o - w i t h  H u l l ’ s t h e o r y  any o n g o i n g  re- 
s p o n s e  w o u 1 d h s v e  b e e n  a u g m e n t e d  bv the a d d i t i o n  of D,
In o r d e r  to test thie p r e d i c t i o n ,  S i e g e l  nn d  H r a r t l y  ( 2 !*) 
c o m p a r e d  the dry food i n t a k e  of ? ? - h r ,  h u n g r y  a n i m a l s  r e ­
c e i v i n g  f a r a d i c  s t i m u l a t i o n  i m m e d i a t e l y  p r i o r  to e a t i n g  
w i t h  n o n - a 1 1m u 1 a t e d  c o n t r o l s .  The e x p e r i m e n t a l  a n i m a l s  
w « r «  s h o c k e d  by an F who h a d  no o t h e r  c r. o f a c t w i t h  them 
a n d  in a r o o m  o t h e r  t h a n  the f a m i l i a r  test r o o m .  T h i s  
p r o c e d u r e  w a n  d e s i g n e d  to p r e v e n t  r e s p o n s e s  w h i c h  m i g h t  
c o m p e t e  w i t h  the c r i t e r i o n  b e h a v i o r  f r o m  c a r r y i n g  o v e r  to 
t h e  t e a t  s i t u a t i o n .  It wa n  f o u n d ,  in k e e p i n g  w i t h  H u l l ’s 
t h e o r y ,  that the e m o t i o n a l  a n i m a l s  d i d  eat m o r e  dry food 
t h a n  the n o n - e m o t i o n a 1 c o n t r o l  a n i m s l « .
In a l a t e r  s t u d y ,  F i l l s ,  S i e g e l ,  an d  W o h l  (8) t e s t e d  
a n i m a l s  u n d e r  c o n d i t i o n s  t?hich s h o u l d  h a v e  p r o v e n  e v e n
s o r e  f b «o rflhl e to H u 1 1 ' o t h e o r y  , In all s g p e r t «  t. h i s  
e x p e r i m e n t  w a r identic**] to t h *• cine by S i e g e l  inH F r a n t l e y  
e x c e p t  that D w a s  (generated b y  4 hr s  . food p r i v a t i o n .
U n d e r  t h e s e  c o n d i t i o n s  a s t a t i s t i c a l l y  s l g n i  f i r a n t  d e c r e - 
m _e _n t in d r y  f o o d  i n t a k e  w a s  p r o d u c e d  by the i n d u c e d  
e m o t i o n a l i t y .  A s u b s e q u e n t  s t u d y  (<?Q) in the s a m e  l a b o ­
r a t o r y  r e p l i c a t e d  the S i e g e l  a n d  F r a n t l e y  s t u d y .  T h e i r  
f i n d i n g  w a s  c o r r o b o r a t e d .  T h u s  it w a s  c o n c l u d e d ,  o n  the 
b a s i s  o f  t h e s e  two s t u d i e s ,  that the e f f e c t s  of the a d -
s
d i t i o n  o f  D to a m o t i v a t i o n a l  c o m p l e x i s h i cr'-i1 y c o n -
t I n g e n t  u p o n  th e  l e v e l  of D,
S e v e r a l  s t u d i e s  h o v e  b e e n co nc e rn e d w i t h the e f f e c t s
e
o f  D u p o n  p r e p a r a t o r y  b e h a v i o r . K e n d 1 e r (1*) t r a i n e d  five
g r o u p s  of ~ a t s in a S k i n n e r  b o x u n d e r 2? h r s . fool p ri -
v a t i o n  p l u s  0, 5, , 1?, and 2 2 h r s .  t M. r s t . Th i r t y re-
i n f o r c e m e n t s  w e r e  g i v e n  u n d e r  t h e s e  d r i v e  c o n d i t i o n s ,  and 
t h e n  t h e  b e h a v i o r  w a s  e x t i n g u i s h e d  the f o l l o w i n g  d a y  u n d e r  
i d e n t i c a l  m o t i v a t i o n a l  c o n d i t i o n s .  V i e w i n g  r e s p o n s e s  to
#
e x t i n c t i o n  as the c r i t e r i o n  b e h a v i o r ,  it w a s  f o u n d  t h a t  D 
I n d u c e d  b y  3i 6, a n d  12 h r s .  t h i r s t  s i g n i f i c a n t l y  in* 
c r e a s e d  the n u m b e r  o f  r e s p o n s e s  to e x t i n c t i o n  w h e n  c o m ­
p a r e d  to a 0 g r o u p .  T h e  2 2 - h r .  g r o u p  s h o w e d  a s i g n i f i c a n t  
d e c r e m e n t  w h e n  c o m p a r e d  to a n y  o t h e r  g r o u p .  L a t e r ,  as 
S i e g e l  (22) p o i n t e d  o u t ,  K e n d l e r  r e c o g n i s e d  t h a t  h i s  r e ­
s u l t s  a r e  c o n f o u n d e d  by the d i f f e r e n t i a l  d r i v e  c o n d i t i o n s
f
■1 >i r i n tr 1 pi r r i n (r ,
5 i p )T e 1  ̂ 1 t ri 1 red ts i r a Sk i n n e r  box to
p r e s s  a l e v e r  for food p e l l e t s .  O n e  rr- uj of ( *♦ 0) ar.i-
r si ■ r e r e i v e d  i+ 0 r e i n f a r c e i t e n O  ! t L r e m a i n i n g  i^r'iip
o f  ( U 0) reci'l vrd 5' 'el r fnrreipf n ts ■ T h e s e  L wo g r o u p s  w e r e
f u r t h e r  r. n b di v 1 d e d i n ' ■ four ■ f .• 0 an i ire ’ b e ach
a n d  fx t 1 niru 1 sh ed n n d c ’ TP hrs. ford p r i v a t i o n  or P P hrs*
f o o d  j: ri va t ’ or plus 2 ? hrs. w a t e r  p r i v a t i o n ,  Th e ad -
d i t i o n  o f f* did no ’ :•- i >p n i f l u e n t l y  ' nti'i»nr» the n u m b e r
o f  response;- *-■ » r t in c M o c .  h o w e v e r ,  f b >= a 1 i Fh ' d i f ­
f e r e n c e  eas in ' h >' e x p e c t e d  d i r e c t  a^r. .
’Webt ( .? ̂ ) , u t i l i z i n g  hiin^or as the i o T i n a n t  n e e d  
s t a t e ,  t a't t rots to oper, a d o r p  n t rv,p end o f a c o m ­
p a r t m e n t  to o b t a i n  food. F o l l o w i n g  t r a i n i n g ,  the ani ranis 
w e r e  d i v i d e d  into p u b g r o u p s  and the do or - o p e n i n g  b e ­
h a v i o r  e x t i n g u i s h e d  u n d e r  0, 1?, and .? ? h r *  , w a t e r
p r i v a t i o n  w h i l e  s a t i a t e d  for food. In t e r m s  of t r i a l s
e
Eto e x t i n c t i o n l a r wa s  d i r e c t l y  and l i n e a r l y  r e l a t e d  to 
the s t r e n g t h  of the i r r e l e v a n t  t h i r s t  n e e d .  T h i s  ha s
b e e n  c o n f i r m e d  by E r a n d a u e r  (5 ),
In e a c h  o f  the f o r e g o i n g  s t u d i e s  w h i c h  w e r e  c o n ­
c e r n e d  w i t h  p r e p a r a t o r y  b e h a v i o r  the i n v e s t i g a t o r  h a s  
a t t e m p t e d  to c o m b i n e  n e e d s  d e t e r m i n e d  by food and w a t e r
p r i v a t i o n .  T h i s  c h o i c e  o f  n e e d s  m e e t s  wi f h d i f f i c u l t i e s ,  
as h a s  b e e n  o b s e r v e d  by Am ael ( 1 ) . S i m p l y  e t a t  e d , a
h u n g r y  Enin's' w a y  =) 1 an "be a t h i r s t y  a n i m a l ,  and the c o n ­
v e r s e  way a l s o  be t r i » , In v i e w  of this p o s s i b l e  c o n ­
f o u n d i n g ,  o t h » r  s t u d i e s  h a v e  e m p l o y e d  n e e d s  w h i c h  a p p e a r  
to be m o r e  independent..
S t r a n g e  ( ? 6 } c o n d i t i o n e d  ’•nts to p r e e n  a l e v e r  lr. a 
m o d i f i e d  S k i n n e r  box to a v o i d  l i g h t .  The s i t u a t i o n  was 
a r r a n g e d  so that an a n i m a l  c o u l d  t. ur n  o f f  a l i g h t  for 
s e e .  by d e p r e s s i n g  a l e v e r .  E a c h  a n i m a l  wa s  p l u r e d  in 
the b o x  for 1*1 ^in, pe r  day until SO r e i n f o r c e m e n t s  ha d 
o c c u r r e d .  S u v seo:-ently, the *+h a n i m a l s  w e r e  s u b d i v i d e d  
i n t o  f o u r  e q u a l  g r o u p s  a n d  e x t i n g u i s h e d  u n d e r  the li <rh t 
a v o i d a n c e  n e e d  p l u s  2 2 hrs, h u n g e r ,  2 2 hrs. t h i r s t ,  and 
2? h r s .  h u n g e r  p l u s  2 2 hrs, t h i r s t .  Th e  e x t i n c t i o n  p r o ­
c e d u r e  c o n s i s t e d  of p l a c i n g  the a n i m a l  in the s i t u a t i o n  
fo r  a 1 f - m i n  , p e r i o d  e a c h  day for 10 days. In t e r m s  of 
t o t a l  n u m b e r  o f  e x t i n c t i o n  r e s p o n s e s  o c c u r r i n g  d u r i n g  t h i s  
p e r i o d ,  no s i g n i f i c a n t  d i f f e r e n c e s  w e r e  o b s e r v e d .
An e x p e r i m e n t  by A m s e l  (l) c o n s t i t u t e s  a r i g o r o u s  
t e s t  of th e  g e n e r a l i z e d  d r i v e  h y p o t h e s i s .  O n e  h u n d r e d  a n d  
f o r t y  f o u r  r a t s  w e r e  a d a p t e d  to a h ft, r u n w a y  w h i c h  h a d  a 
g r i d  f l o o r  t h r o u g h  w h i c h  the a n i m a l  c o u l d  r e c e i v e  an e- 
l e c t r i c  s h o c k .  O n  the f i r s t  two d a y s  f o l l o w i n g  a d a p t a t i o n ,  
t h e  a n i m a l s  w e r e  a s s i g n e d  e q u a l l y  to f o u r  s u b g r o u p s  a n d  
g i v e n  10 t r i a l s  e a c h  day in w h i c h  t h e y  r e c e i v e d  w e a k  or 
s t r o n g  s h o c k  d e s i g n e d  to i n d u c e  D, T h e y  c o u l d  e s c a p e  the
s h o c k  by n e g o t i a t i n g  the r u n w a y  a n d  e n t e r i n g  the goal box. 
Two *' w e « k M s h o c k  e u b g r o u p s  a n d  two H s t r o n g M s h o c k  s u b ­
g r o u p s  p e r f o r m e d  u n d e r  an i r r e l e v a n t  h u n g e r  n e e d  of 0 a n d  
2? h r s .  O n  the t h i r d  test, day, the four s u b g r o u p s  o '  the 
p r e v i o u s  day w e r e  F u r t h e r  d i v i d e d  into two e a c h ,  m a k i n g  a 
t o t a l  of e i g h t  s u ^ g r o u o s .  O n e  s u b g r o u p  d e r i v i n g  from e a c h  
o f  t h e s e  l a t t e r  d i v i s i o n s  p e r f o r m e d  u n d e r  a 0 i r r e l e v a n t  
h u n g e r  n e ed. On this t h i r d  t«st. day s h o o k  w a s  g i v e n  on 
the first trial o n l y ;  t h e n  the a n i m a l s  w e - e g i v e n  1 ̂  a d ­
d i t i o n a l  t r i a l s  w i t h o u t  s h o c k ,  Ansel p r o p o s e d  that the 
r e l e v a n t  m o t i v a t i o n  on t h e s e  t r i a l s  wa s  a n x i e t y ,  an e - 
m o t i o n n l l y  d e r i v e d  n e e d ,  c o n d i t i o n e d  by the p r e v i o u s  s h o c k  
e x p e r i e n c e .  An a n a l y s i s  of s r o r e s  for the f i rst two test 
d a y s  s h o w e d  that r u n n i n g  t i m e  wa s  not i n f l u e n c e d  by D *
S h o c k  l e v e l  was a s i g n i f i c a n t  s o u r c e  of v a r i a n c e .  C o n ­
v e r s e l y ,  the res vi I t s  o f  the t h i r d  day y i e l d e d  a s i g n i -
•
f i c a n t  r e l a t i o n s h i p  b e t w e e n  D and r u n n i n g  time. I n d e e d ,  
t h e  d a t a  o f  all f o u r  s u b g r o u p s  ar e  c l e a r l y  in a c c o r d  w i t h  
H u l l  * s t h e o r y .  Tn s u m m a r y ,  the a d d i t i o n  o f  a p r i m a r y  
n e e d  to a r e l e v a n t  p r i m a r y  n e e d  f a i l e d  to i n c r e a s e  D as 
i n f e r r e d  f r o m  m a z e  p e r f o r m a n c e .  On the o t h e r  h a n d ,  the 
a d d i t i o n  o f  an i r r e l e v a n t  p r i m a r y  n e e d  to an e m o t i o n a l l y  
d e r i v e d  r e l e v a n t  n e e d  d i d  i n c r e a s e  D. On the b a s i s  of  
t h e s e  d a t a ,  A m a e l  c o n c l u d e s  t h a t  m o r e  r e s e a r c h  m u s t  p r e c e d e
o
an nt. ♦i-'T'pt t n f o r m u l a t e  l aw s  d e s c r i b i n g  the c o m b i n a t i o n  
o f n *-* t* (1 s t i f e s ,
Mi 11 » r ( 1 ° 1 has r e p o r t e d  f »o s t u d i e s  w h i c h  s u g g e s t  
t hat n e e d s  m a y  c o m b i n e  to a f f e c t  b e h a v i o r .  R a t s  t r a i n ­
ed to n e g o t i a t e  a m a r e  u n d e r  *+ r’ hrs. w a t e r  p r i v a t i o n  
w h e n  s a t i a t e d  for w a t e r  and m a d e  h u n g r y  ran the m a l e  
f a e t f r  than s i m i l a r l y  t r a i n e d  rent r o 1 a n i m a l s  s a t i a t e d  
for b o t h  w a t e r  an' food. T n the s a m e  a r t i c l e  M i l l e r  
s t a t e d  that rats t r a i n e d  u n d e r  h u n g e r  in a T - m a z e c o n ­
t i n u e d  f n run and n V e  c o r r e c t  t u r n s  w h e n  s a t i a t e d .  H a l f  
o f t h i s  is r o u p of a n i m a l s  s h o c k e d  i m m e d i a t e l y  b e f o r e  f e s t *  
i n g ran f a s t e r  than n o r -  s h o c k e d  c o n t r o l s .  TTn f o r t u n a * e ] y ,  
no q u a n t i t a t i v e  In t q we'-e p u b l i s h e d .
Of the s t u d i e s  s u m m a r i z e d  d e a l i n g  w i + h  c o n s u a m a t o r y
b e h a v i o r ,  o n l y  o n e  C 0 ' has f a i l e d  to s u p p o r t  the d r i v e
s u m m a t i o n  h y p o t h e s i s .  T h i s  s t u d y  w h e n  v i e w e d  a l o n g  w i t h
s i m i l a r  o n e s  s u g g e s t s  that the i n t e n e i t v  o f  D is c r i t i c a l .
T h e  r e l a t i o n s h i p  b e t w e e n  D a n d  p r e p a r a t o r y  b e h a v i o r  is
e v e n  m o r e  o b s c u r e .  H a n d l e r ' s  s t u d y  i n d i c a t e s  that the in- 
«
t e n s i t y  o f  D is c e n t r a l  to the p r o b l e m .  W e b b  r e p o r t s  
f i n d i n g s  w h i c h  a r e  e n t i r e l y  in a g r e e m e n t  w i t h  H u l l ' s  h y ­
p o t h e s i s ,  t h o u g h  a p o s s i b l e  c o n f o u n d i n g  e x i s t s  in h i s  
e x p e r i m e n t .  T h e  M i l l e r  r e p o r t  is f a v o r a b l e ;  h o w e v e r ,  no 
q u a n t i t a t i v e  d a t a  w e r e  p u b l i s h e d .  A n s e l  f i n d s  p o s i t i v e
T p
e v 1 1 » n c f for t h*1 s n u m u t  n f a ̂  fim t 1 ,in'i 1 1 y d • r 1 v »• d n e e d
=i n d n p r i m a r y  n e e d  o i ’ v , The nf for c,, t >, e r resf irch
c>n **1 Is p r o b l e m  jt, clearly irdi'-st'*d by the p r ^ e d i n g  e«ff- 
m» ry , Th e prcsiiit e x p e r i m e n t  1 * design**! w i t h  thi f n r « d
In v i e w .  I t p p o i n t  of d e p a r t u r e  1 r * b e A m f e i »nd the 
M .1 1 1 e r s t u d i p p  . ^ p p r  d f i pi ly , * n * 1 u c »* d i r, c a l l e d
e m o t i o n a l i t y ,  v i e w e d  as a p p r e e v e r a t i v e  r e s p o n s e  f o l l o w ­
i n g  p a i n  and possesRinir m o t i v a t i o n a l  p r o p e r t i e s .  f> is 
g e n e r a t e d  by food p r i v a t i o n .  The c r i t e r i o n  b e h a v i o r  s e ­
l e c t e d  is s t a r t  box l a t e n c y  and r u n n i n g  time in a l i n e a r ,  
a l l e y  m a z e .  E a c h  d r i v e  c o n d i t i o n  has b e e n  t e s t e d  at z e ro,  
w e a k ,  and s t r o n g  l e v e l s  y i e l d i n g  u n i q u e  d r i v e  c o n d i t i o n s  
f or n i n e  i n d e p e n d e n t  g ro ups. The o c c a s i o n  for d r i v e  s u m ­
m a t i o n  h a s  b e e n  p r o v i d e d  u n d e r  c o n d i t i o n s  w h i c h  a p p e a r  to 
c o n s t i t u t e  a fair teat o f  t h «* h y p o t h e s i s .  The c o n d i t i o n s
h a v e  b e e n  o u t l i n e d  by Si e r ?  1 and B r a n t l e y  as f o l l o w s :
" f » 1 the d r i v e  l e v e l  is not a l r e a d y  m a x i m a l ,  (hi the a p ­
p r o p r i a t e  s t i m u l u s  o r r a « ■ o a for the e l i c i t a t i o n  of the 
r e s o o n s e  is p r e s e n t e d ,  and (r) s t i m u l i  e l i c i t i n g  c o m p e t i n g  
r e s p o n s e s  are a b s e n t . "  C ? U , p. J<Ok) .
P e r h a p s  a s y m b o l i c  s t a t e m e n t  o f  B u l l ' s  f o r m u l a t i o n  
w i l l  f u r t h e r  c l a r i f y  the present, p r o b l e m .  Th e  s u m m a t i o n
r u l e ,  c o n s i d e r a b l y  s i m p l i f i e d ,  is as f o l l o w s :
i:
• her** I)
s E r * f s ' r  ' f ' r>
W e  a r e ,  c f  rourr.?, v n y l n ^  i o t h  D » r !  D in a e y a t e m -  
r* t i r f * ft h i o ri in an at ^ m a n i p u l a t e  ^ , as I n f e r r e d9
Ef r- o T* r *
o
a u b J ê : t s . Or* O' hundrf-j t w e n t y  s i x  u s ’ e a n d  f e m a l e  
a l b i n o  r a t s  of the H a r l a n  s t r a i n  w e r e  u t i l i z e d  as S a .
T h e i r  a g e «  r a n g e d  f r o m  ® C * o Q 0 d a y s  at the b e g i n n i n g  o f  
t h e  e x p e r i m e n t ,  an d  t h e i r  w e i g h t s  from. 1'' t ;■ i r0 g m . , 
w i t h  a m e a n  o f  1 R n . ? ? m . Th e  _S w e r e  h o u s e d  i r. f r ^ u p
? f o u r  ir. r a g e s  of a p p r o x i m a t e l y  2 0 x iO x 1 n in. a r d 
m a i n t a i n e d  o n  P u r i n a  D o g  C h o w  r her>er*s a n d  w a t e r  a d 1 i. b .
i i l l l i l U l  * Two l i n e a r  m a z e s  and a e h o c V  b o x  c o n ­
s t i t u t e d  the a p p a r a t u s ,  The m a z e  u t i l i z e d  ro r  p r e t r a i n -  
< r p  h a d  a s t a r t  b o x  a n d  a goal h e x  o f  1 P x 11 x l n in. 
i n a i d e a n d  u .̂ 0 in. a * r a 1 sr h t. a l l e y ,  the i n s i d e  d i m e i; r i •? n a 
o f  w h i c h  w e r e  1 * ** * r, . Th e  a t a r i  b o x  was p a i n t e d  flat
w h i t e ;  the a l l e y  a n d  the goal b o x ,  flat b l a c k .  B o t h  the 
s t a r t  b o x  a n d  t h e  g^al b o x  h a d  g u i l l o t i n e  t y p e  d o o r s  w h i c h  
w h e n  o p e n e d  s r t i v a t e d  m i c r o s w i t c h e s  c o n t r o l l i n g  two e- 
l e c t r i c  c l o c k s .  T h o s e  c l o c k s  m e a s u r e d  s t a r t  b o x  l a t e n c y  
a n d  r u n n i n g  t i m e  to the n e a r e s t  .0C1 s e c .  The t r a i n i n g -  
t e s t  m a z e  w a s  i d e n t i c a l  to t h e  p r e t r a i n i n g  m a z e  e x c e p t  
t h a t  th e  a l l e y  w a s  1 ?  ft. in.
T h e  s h o c k  a p p a r a t u s  c o n s i s t e d  o f  a 20 x 1? x 1 *+ in*
c o m p a r t m e n t ,  t h e  w a l l s  o f  w h i c h  w e r e  p a i n t e d  w i t h  b l a c k
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•ini * h 1 f c 1 s t r 1 p e i , T h * top w a s  pla t *  glass.
Th * g r i d  floor was m a d *  of trass rods ?/l^ in. in d i a m e t e r  
s n i  s p a c e d  a p p r o  xima*-*ly 1/2 in, a p a r t ,  A s h o c k  c u r r e n t  
w a s  p r o v i d e d  by a c o n s t a n t  D.C. s o u r c e  w i t h  a r a t e d  o u t p u t  
o f  F c S v. A one meg. r e s i s t o r  was p l a c e d  in s e r i e s  in the 
c i r c u i t  in th* -< n s r a n of " s t. r " n g " c h < * v k to control u r - 
r e n t  • n t e n i f y and to m i n i m i z e  c h a n g e s  in t- h * s * g r e _ 
s l e t a n c * .  For the "weak*1 s h o c k  a two me g . r e s i s t o r  was 
u s e d .  A s s u m i n g  that an 3 1 s r e s i s t a n c e  to C , “ C'f ohms, as 
e s t i m a t e d  by ’1 > i o u l 1 r. g e r and M i c e  ( ? 0 1 , ♦ h ■> c u r r e n t  flow •! r.
the c i r c u i t  w o u l d  be . f< 2 rr i 1 1 i a m p e r e w 1 * h the one meg. r e ­
s i s t o r  and . 3 r Till i a m p e r e  with t V, *• two t • • * , r e s i s t 1' r. A 
H u n t e r - B r o w n  e 1 e t r r > n i c  t i m e r  t a t , c r <> c , rnnt ro l i e d  
the s h -i c k iu r-t t 1 on ,
Pro c e d u r s . The e x p e r i m e n t  was c o n d u c t e d  in two s e s ­
s i o n s ,  each l a s t i n g  ** *+ days and c o n s i s t i n g  of pretrainirur, 
t r a i n i n g ,  and a teat. The p r e t r a i n i n g  r e g i m e n  was d e ­
s i g n e d  to e s t a b l i s h  s p e c i f i c  e a t i n g  h a b i t s ,  a d a p t  Sa t o 
h a n d l i n g ,  and f a m i l i a r i z e  them w i t h  the m a z e  e n v i r o n m e n t .  
F o r  the first 1 h days the Sa w e r e  fed wet P u r i n a  mash and 
h a n d l e d  for 1 hr. e a c h  day. W a t e r  was a v a i l a b l e  on the 
h a n d l i n g  t a b l e  as well as in the h o m e  c a ge* F o l l o w i n g  this 
p h a s e  of p r e t r a i n i n g ,  they w e r e  g i v e n  on e  t r i a l  d a i l y  for
’ u
I it v in 'he ,c " r t ms 7<> w i t h  we* m a  ̂h tvsi iiV>i» f -i r
!* ̂  s e c. in 1 h ■' go 1 h o x , Diirinf this p h a s e t h e t ^ - h r .
f o n d  pr ) v s t 1 o r. r»>g1 m s n  w a - rrs 1 n t.s i n e d  ,
At the t(*r>r1n*t!^n p f t h i s  ? I1 - d a v p e r i o H the t r a i n —
ins' p r o p e r  w a s  h s ? u n ,  Tra1 ni n? w a s  H e n t  ) ,*il To the
l a t t e r  phs'io of p r e t r e i n l n g  e x c e p t  *h s t the I o n ”- m o r e  wa s
u s e d  sn^i the t r a i n i n g  w a s  c o n t i n u e d  f o - "*1 d a v s . Two
m e a s u r e s  w e r e  r e c o r d e d  o r e a c h  t r a i n i n g  t r ial : l a t e r e  y
a n d  r u n n i n g  M b s , L a t e n c y  w a s  i e fl r e ii a c the time i n t e r ­
val c o m m e n c i n g  10 sec. a f t e r  an 3 wa s  p 1 a ~ e d in the s t a r t
b o x  a n d  e n d i n g  w h e n  the s t a r t  b o x  c l o s e d ,  I . e . ,  w h e n  the
a n i m a l  w a s  in the a l l e y  a n d  ju« t c l e a r  of 'he d o o r .  T h e
a n i m a l s  w e r e  p l a c e d  in the s t a r t  h o y  f a r i n g  o p p o s i t e  the 
d o o r .  Rvi ■ n i ng t i m e  w a s  d e f i n e d  as the i n t e r v a l  b e t w e e n  
t h e  r l o s i o g  of the s t a r t  b o x  d o o r  and the c l o s i n g  of the
g o a l  h ^ x  d o o r  a f t e r  the a n i m a l  h a d  e n t e r e d .
T h e  c r i t e r i o n  test w a s  c o n d u c t e d  on the day i m m e d i ­
a t e l y  f o l l o w i n g  the U s t  t r a i n i n g  day. At t h i s  tim»’ the 
1 ?f> a n i m a l s  w e r e  e q u a l l y  a n d  r a n d o m l y  a s s i g n e d  to the
n i n e  c e l l s  of a J> x 1 f a c t o r i a l  d e s i g n .  No s e x  b i a s  r e ­
s u l t e d  f r o m  t h i s  p r o c e d u r e .  O n e  d i m e n s i o n  o f  t h i s  d e s i g n
c o n s i s t e d  of 0, 1?, a n d  21 h r s .  f o o d  p r i v a t i o n ,  D. T h e
o t h e r  r e p r e s e n t e d  z e r o ,  w e a k ,  a n d  s t r o n g  s h o c k ,  D . T h u s
t h e  n i n e  g r o u p s  w i l l  h e n c e f o r t h  be d e s i g n a t e d  0 - n  ( n o n ) ,
1
0 -  w 'wea's' , 0 - 9 ( j  t , 1 0 - n , 1 '  - w , 12-8, ? "* - n , P''-w,
n d ? f - a w h ^re t h - n u m e r a l s  r e r r r to th" i n t e n s i t y  of D
■#
an H  the l e c t e r n  to D .
G r o u p s  ??-n, P^-vr, and 2^»b were tested u n d e r  the 
h u n g e r  n e e d  that p r e v a i l e d  d u r i n g  t r a i n i n g .  G r o u p s  1 ? - n , 
1 2 -i, and 12-a were a l l o w e d  to eat for i hr. e x a c t l y  IP 
h rs. p r i o r  to testing. An i n t e n s i v e  ef f o r t  was ■ a d e to 
i n s u r e  *-hat g r o u p s  0-n, 0-w, and 0-8 w e r e  s a t i a t e d  at
the time o f  testing. This e n t a i l e d  a l l o w i n g  the a n i m a l s  
a c c e s s  to wet fflflsh for 2)4 hrs. or until they had s t o p p e d  
e a t i n g  for 0 rrin., w h i c h e v e r  time wan l o n g e r ,  i m m e d i a t e l y  
b e f o r e  t esting. Q u  a l i t a t i v e l y ,  all a n i m a l s  in these 
g r o u p s  a p p e a r e d  l e t h a r g i c  and fairly q u i e s c e n t .
The t r e a t m e n t s  d e s i g n e d  to ind u c e  e m o t i o n a l i t y  were 
i n t e r m i t t e n t  f a r a d i c  s t i m u l a t i o n  d e l i v e r e d  i m m e d i a t e l y  
p r i o r  to the c r i t e r i o n  mare run. G r o u p s  r e c e i v i n g  no 
s h o c k  were s i m p l y  e x p o s e d  to the shock: box for ?C sec. 
T h o s e  r e c e i v i n g  weak shock were given 10 s h o c k s  of 
m i l l i a m p e r e  d u r i n g  a 20 sec. i n t e r v a l  and ths a n i m a l s  g e t ­
t i n g  s t r o n g  sho c k ,  10 s h o c k s  at .6T m i l l i a m p e r *  d u r i n g  the 
20 sec. In a p r e l i m i n a r y  s t udy some e v i d e n c e  for a s s u m i n g  
t h a t  the s t r o n g e r  s h o c k  p r o d u c e s  " m o r e "  e m o t i o n a l i t y  was 
o b t a i n e d .  T h i r t y  a n i m a l s  h a d  b e e n  a s s i g n e d  e q u a l l y  and 
w i t h o u t  bias to the n, w, and s s h ock c o n d i t i o n s  ( i d e n t i ­
cal to t h o s e  e m p l o y e d  in the m a i n  e x p e r i m e n t ) .  I m m e d i ­
a t e l y  a f t e r  the t r e a t m e n t s  were a d m i n i s t e r e d ,  the a n i m a l s
1 *
w » r e  ;■] i ■ p-i i n d i v i d u a l l y  in an a r e n a  uni 1 h * n n m t e r c f
fpi*tl 1 r '•> ti i) i ri j ' 'rented o v e r  a ! f' m ’ n . ir'^rv?! . ’’hi
m ^ a n  for f he n tre n t m e n *  w s s d , t , ror w, I.'7 , m i  for s,
2.1, A si m p l e  a n a l y s i s  o f v a r i a n c e  r, r t h e s e  .11 f f e m r c e e
vlei ilei an F of 3 » Z n w h ich r i 1 a »-. i 2"" if. i ' a ! g n i -
‘‘leant at the , 0 f - level 1 e;n f i ienee ,
Se v e r a l  p r e c a u t i o n s  were taker, to p r e v e n t  g e n e r a l ­
i z a t i o n  f n m  stimuli a s s o c i a t e d  with the a heck s i t u a t i o n
to s t imuli Jr. the • . t e n v i r o n m e n t .  Some o' r h e e e were:
la) the shirk p r o c e d u r e  was c a r r i e d  o u f by an E who had
no o t h e r  c o n t a c t  with * h e S c , * h ) the £  who a d m i n i s t e r e d
the s h o c k  wore black ’■ u b b e c g 1 r' v e s , and i ~ S s were
8 h o c K e i in a r e n v i r o n m e n t  o t h e r  than * he teat s i t u a t i o n  *
""he e x a c. * p r o c e d u r e  cr, r e l a t e d  o t" the shock — F! t a k i n g  the
an i m a l  from his cage and p 1 0 ~ i n g It in the s h o o k  box. 
T h e n  it was h a n d e d  to the t. e c. t -12 and i m m e d i a t e l y  p l a c e d  
in the start hoy. A p p r o x i m a t e l y  £• sec. e l a p s e d  b e t w e e n  
the end c f t^o last s h o c k  i m p u l s e  and the p l a c i n g  of the 
an i m a l  in the start box. the e s t i m a t e  of err o r  for th<s
i n t e r v a l  is 2 sec.
TJ sr 5; £ T 3
F i g u r e  1 d e p i c t s  m e d i a n  1 ,1 t*»r,:y a* r\ r '; r; c t i o n of 
t r a i n i n g  days and t r e a t m e n t s ,  T a M s  T pre.<=pntB m e d i a n  
an d  m e a n  l a t e n c y  f«r each of the nine g r \; p s an * hf- test 
trial . ”'h e 1 a *■ e n - y r  -1 w n e a r e r  meet the is^iijpti ona re*
•i vi i red far an a p p 1 ' " a 4 { 0 n c f ’hr a n a i y  ■ ’ '■ f v a r i a n c e ,
C o n ^ n i ' e n t :  v , t ̂  i ' s t a t i s t i c  w a ?- m ' e h  "h ■* ra.nulta c f 
t Vi i n a n a iy 5 I r> hi*1 p n t e d in T ;* v 1 e T T, It i r tl t s r l y
a p p a r e n t  that the 1 n t »* n ' 1 t y o r h u n g e r  i i 1 - r ̂  H y  r e l a t e d  
to l a t e n c y .  The F of *• , U <~4 is s i g n i f i c a n t  at the . r ̂  
l e v e l  of c o n f i d e n c e .  E m o t i o n a l i t y  f a i l e d  to i n f l u e n c e  
l a t e n c y  s i g n i f i c a n t l y .  T h e r e  was also no i n t e r a c t i o n .  A 
f u r t h e r  tact of the e f f e c t s  of e m o t i o n a l i t y ,  w h i c h  is p e r ­
h a p s  ev*»n m o r e  c r i t i c a l ,  c o m p a r e d  the test p e r f o r m a n c e  of
the jl-n, 11 *», and 2 T- - s g r o u p s  with ' h e i r  p e r f o r m a n c e  on
the last t r a i n i n g  day. G r o u p s  2 3 - n end 2 3 - * eh o w e d  mean  
i n c r e a s e s  in l a t e n c y  on t h *■ test day of sec. and . Uo
sec. r e s p e c t i v e l y ,  w h e r e a s  g r o u p  2 3 -e s h o w e d  a  m e a n  d e ­
c r e a s e  of l.C'6 sec., but i n d i c a t e d  that t h ese
d i f f e r e n c e s  c o u l d  be a t t r i b u t e d  to c h a n c e .  A s t a t i s t i c a l
c o m p a r i s o n  of the test s c o r e s  of g r o u p s  2 ? - n ,  ?.!-», a n d
2 3 - s  a p a r t  from the o t h e r  g r o u p s  is l o g i c a l l y  c o n t r a ­

















AV ERAGE L A TE NC Y A*5 A FUNCTION 
OF TREATMENTS ON TEST ^RTAL
0 12 2 3 
M 3.7 1.5 1.8
n
Min 2.0 0.7 1.0
M 2 . U 1,5 1,5
*
Mdn 1.3 1.1 1.3
M 1.7 1.8 1.0
a
Mdn 1.3 1.2 0.6
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T A * L E  TI
S U M M A R Y  A N A L Y S T S  OF V A R I A N C E  
O F  L A T E N C Y  S C O R E S
S o u r c e  df SS M S  F
D 2 7 5.5 l'7 .r1̂  A . j* Q •
*
D 2 15.0 7.50 1 . *♦?
D x D  ^ 2 0 .  5 .  1 C  1 . 0 0
W i t h i n  ftp . 1 1 ? 5 9 ^ . 1  5 . OP
T o t  A i 1 ? 5  Z Z ' y . o
“ S i K n t f i c ^ r r *  ^  ̂ * h *■ . 0 *  ] ev»>] c f  c o n f i d e n c e
20
v * r i a n ~ e .
Fij-:ur* P d e p i c t s  m e d U n  
o f  t r a i n i n g  t - j s m i  t r # 'it m e n  
a n i m e d i a n  runninp; f i m e  for 
or. the t r i a l ,  T h e  raw
c a 11 v d i s t r i b u t e d  




c f v a
s i gni 
•
f o r  D 
an F 
2 * U b 
T .<> b 1 e 
di ffe 
g r o n  p 
t h a t  r u n n  
e to t l o n a l  
T e r s e l y  r
i n s t a n c e ,  the n e a r  s 
entie j u s t i f i c a t i o n  for 
f e r e n c  ee b e t w e e n  the ^
mr. ri np time as <a f u n c t i o n  
t ?. T a h I e TIT v e * m e a n  
a - 1 of The tf»4 teen* V r 0 U p 8
p n t s , - w ̂  r f. n o r. «> v m m e t r i -
r a r t  ! h e b e t w e e n  c e l l s  
In 'irif r to ■ ~ *» the siiHlys’- «
f n v * r t e d  tc s * e n s c o r e s  (  ̂' ,
t i • r. s a n 1 h o r. *■-. ?ene! ty of 
e TV s u m m a r i z e s  the a n a l y s i s  
w i t h   ̂ a n d 1 I ̂  d f . for D is 
l e v e l  of c o n f i d e n c e .  Th e  F 
i n t e r a c t i o n  v a r i a n c e  y i e l d s
w i * h i n cell 
" o g e n » ,
a r- i a n c e t h ese i a ta w * r e c
h y i el d f d n ■ u r m a 1 d 1 ' t r i b u
a n c e b e t w e e n  c e l l s .  Tab I
r i a n o , The F  'if 1 °  . “tfi
f i c a n t x t H o y i- n d 1 h e . O 1
is l e s s  t h a n  one. The
of c • ’ fl w i t h  i+ and 1 1 7  d̂ f . w h i c h  is just s h o r t  of the 
n e e d e d  for the •0/ l e v e l  of c o n f i d e n c e .  R e f e r e n c e  to 
III s h o w s  t h * o  i n t e r a c t i o n  d e r i v e s  m a i n l y  from the 
rent, i a 1 e f f e c t s  of e m o t i o n a l i t y  u p o n  *he ? "* - h r . 
s w h e n  c o m p a r e d  to the o t h e r  g r o u p s .  It tray he seen 
i n g  time is d i - e c t l y  r e l a t e d  to the i n f e n s i t y  of 
1 ty for the ? ’ - h r . a n i m a l s ,  but t e n d s  to he i n ­
e l a t e d  for the 0 - and l ? - h r , a n i m a l s ,  Tn this
i m n i f i e a n t  i n t e r a c t i o n  v a r i a n c e  o f f e r s  
an i n d e p e n d e n t  a n a l y s i s  o f  the d i f -  
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• • S i g n i f i c a n t  at b e v o n l  the ' p v *'1 of c r n f i i p n o ?
2k
?*■
i r a l  v s ’: s a p ; « o r a e v e n  m o r e
ro e m h e r e ' * h a t
w h i c h  B O ^ t  
a n a l y s t  ^ o f  
d a t a  f s t e n  
F  o f  
s h o r t  
foripancp
t h e 1 a c f
f r o m  6  , l* 
dl f fersn^'
a p p r o p r i  « t f i f  1 t i n  r e -
t c r t e d u n d ' r  m n d  i t I o n s  
T h s r # f o r a  a - s i m p l e  
• h e  t r a n s f o r m e d
"* J - b . T h  e
f a l l s  f a - 
t e s t  p s r - 
t. h a t ofi 
rrj-std
this
the n ®  a n i m a l s  w e r e
n e a r l y  s i m u l a t e d  t r a i n i n g *
v a r i a n c e  w a s  p e r f o r m e d  o n  
scores'! o f  i^rnupn an d
? , 3 *+ w i t h  2  a n d  JO d f , for b e t w e e n  g r o u p s
o f  s i g n i f i c a n c e .  F i g u r e  2 s h o w s  th a t  the 
o f  t h e s e  g r o u p s  is s l i g h t l y  p o o r e r  t h a n
t r a i n i n g  day. T h e  m e d i a n  ' r w a c o r e )  inc
to o , ?  s e c . A s i m p l e  s i g n  t e s t  i n d i c a t e d
e w a s  s t a t i s t i c a l l y  s i g n i f i c a n t .
d i s c u s s  ion
P e r h a p 3 o u r  m o s t  s t r i k i n g  r e s u l t  is the e f f e c t  D 
r e d u c t i o n  ha d  u p o n  r u n n i n g  time. T h i s  e f f e c t  c a n  be 
c l e a r l y  o b s e r v e d  in F i g .  2 . The r e d u c t i o n  of D to z e r o  
r o u g h l y  d o u b l e s  r u n n i n g  t i m e ,  and, s i g n i f i c a n t l y ,  f o u r  
a n i m a l s  in t h e s e  g r o u p s  d i d  not r e a c h  th e  g o a l  b o x  d u r i n g  
t h e  a l l o t t e d  s i x  min* (A s c o r e  of s i x  min* w a s  a s s i g n e d  
to t h e s e  a n i m a l s  for s t a t i s t i c a l  p u r p o s e s * )  The e f f e c t  
p r o d u c e d  by the r e d u c t i o n  of D to 12 h r s .  is l e s s  p r o ­
n o u n c e d .  H o w e v e r ,  the m e a n  r u n n i n g  time for t h e s e  g r o u p s  
c o m b i n e d  is a p p r o x i m a t e l y  e q u a l  to tnat at the b e g i n n i n g  
of t r a i n i n g .  T h o u g h  t h e r e  is a s i g n i f i c a n t  i n c r e a s e  for 
th e  2 5 - h r , a n i m a l s ,  t h i s  c h a n g e  is not a p p r e c i a b l e  in 
v i e w  of d a y  to d a y  v a r i a b i l i t y .  W h e t h e r  the l a r g e  d e c r e ­
m e n t  for the 0 - a n d  1 2 - h r .  g r o u p s  is ue to a l o s s  of the 
c u e  f u n c t i o n  or the e n e r g y  f u n c t i o n  of D c a n n o t  be d e ­
t e r m i n e d  at t h i s  time. The b e s t  g u e s s  is that it i d u e  
to b o t h  f a c t o r s *
To a n t i c i p a t e  a n  a r g u m e n t  w h i c h  m a y  be a d v a n c e d ,  the 
c h a n g e  in p r o c e d u r e  on the test d a y  c o u l d  h a v e  h a d  a 
g e n e r a l  d i s r u p t i v e  e f f e c t  u p o n  p e r f o r m a n c e .  S u c h  a 
g e n e r a l  h y p o t h e s i s  c o u l d  a c c o u n t  f o r  the o v e r a l l  d e c r e m e n t  
in b o t h  r u n n i n g  t i m e  a n d  l a t e n c y .  N e v e r t h e l e s s ,  it w o u l d
26
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*
a t  i o r  o f  D .  L a *  ‘s r t F ' > ■: h a n d  D a n i e l  t . ■ t r i t h e  v a  i  i ! i  t  v
o f  t h e  e x t r a p o l a t i o n  b y  p l a c i n g  s a t i  a t e d  a n i m a l s  i i *  u
s i m i l a r  s i  t o . i t  i o n .  T h e y  f o u n d  t h a t  w h e n  D i  a  r  e d u * 0 i t o
E
r e r o  ,  s  r  i n  1 * k e » t  s ?  r e d u c e d  a l m o s t  t o  ; c r o ,  T h  i f i n d ­
i n g  i s  n o t  c l e a r l y  s u p p o r t e d  b v  t h e  p r e s e n t  d *  t a . T h o u g h
o u r  0 - n  a n i m a l a  w e r e  v e r y  s l o * ,  1 ?  o u t  o f  t h e  l * t  i n  t h i s
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g r o u p  r e a c h e d  the ?o«l box w i t h i n  6 min. F i v e  of t h ese  
a n i m a l s  w e r e  o b s e r v e d  to n i b b l e  food. Q u a l i t a t i v e l y ,  
h o w e v e r ,  the t y p i c a l  b e h a v i o r  of an a n i m a l  in the m a z e  
f o l l o w i n g  e x p o s u r e  to the s h o c k  a p p a r a t u s  did not a p ­
p e a r  to be g o a l  d i r e c t e d .  S p e c i f i c a l l y ,  they had a 
m i n c i n g  gait in the a l l e y ,  w e r e  i n c l i n e d  to u r i n a t e ,  and 
a p p e a r e d  a c u t e l y  d i s t u r b e d .  For t h e s e  r e a s o n s  we tend 
to b e l i e v e  s i m p l e  e x p o s u r e  to the s h o c k  a p p a r a t u s  i n d u c e d  
m i l d  e m o t i o n a l i t y ,  w h i c h ,  a c c o r d i n g  to the d r i v e  s u m ­
m a t i o n  h y p o t h e s i s ,  s h o u l d  h a v e  e n e r g i z e d  goal d i r e c t e d  
b e h a v i o r  in this s i t u a t i o n .  It is felt that this p a r ­
t i c u l a r  r e s u l t  o f f e r s  no c l e a r  e v i d e n c e  for or a v a i n s t  
the h y p o  t h e s i s .
O u r  d a ta, v i e w e d  in t h e i r  e n t i r e t y ,  c a n n o t  be o f ­
f e r e d  in s u p p o r t  of H u l l fs g e n e r a l i z e d  d r i v e  h y p o t h e s i s .  
In t h o s e  i n s t a n c e s  w h e r e  D is low, D s h o u l d  f a c i l i t a t e  
b e h a v i o r  m o r e  than w h e n  D is h i g h .  T h e  n e a r  s i g n i f i c a n t  
i n t e r a c t i o n  o b t a i n e d  f rom the a n a l y s i s  of the r u n n i n g  
t i m e  d a t a  s u g g e s t s  a c o n v e r s e  e f f e c t .  It m a y  be n o t e d ,  
by r e f e r r i n g  to T a b l e  I, that m e d i a n  r u n n i n g  t i m e  for the 
2 3 - h r ,  a n i m a l s  is d i r e c t l y  r e l a t e d  to the i n t e n s i t y  o f  D 
w h e r e a s  the r e l a t i o n s h i p  for the O - a n d  1 2 -hr. a n i m a l s  
t e n d s  to be i n v e r s e .  No a p p r e c i a b l e  i'aterac tion is e v i ­
d e n t  in t h e  l a t e n c y  dat a .  S e v e r a l  ad hoc e x p l a n a t i o n s
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c a n  he o f f e r e d  for o u r  n e g a t i v e  f i n d i n g s . Th e  t e n a -  
b i l i t y  of s o m e  o f  t h e s e  w i l l  n o w  be c o n s i d e r e d .
P e r h a p s  the u t i l i z a t i o n  o f  e m o t i o n a l i t y  w i l l  b e a r  
c a r e f u l  s c r u t i n y  in v i e w  of the fact that m a n y  t h e o r i s t s  
h a v e  c o n s i d e r e d  it a d i s r u p t i v e  i n f l u e n c e  r a t h e r  t h a n  a 
m o t i v a t i o n a l  s t a t e .  The b e s t  s u p p o r t  for u s i n g  it in the 
p r e s e n t  c o n t e x t  is o f f e r e d  by p r e v i o u s  e x p e r i m e n t s  in 
w h i c h  it h a s  b e e n  s h o w n  to e n e r g i z e  h a b i t s  set up on the 
b a s i s  o f  o t h e r  d r i v e s .  S i g n i f i c a n t l y ,  the o p e r a t i o n s  o f  
i n d u c i n g  e m o t i o n a l i t y  in t h o s e  s t u d i e s  w e r e  s i m i l a r  to 
o u r s .  F a r b e r  ( 9 ), in a d i s c u s s i o n  o f  the r e l a t i o n s  b e ­
t w e e n  m o t i v a t i o n  a n d  v e r b a l  l e a r n i n g ,  c i t e s  s e v e r a l  
e x p e r i m e n t s  w h i c h  d e m o n s t r a t e  the m o t i v a t i o n a l  c h a r a c ­
t e r i s t i c s  o f  e l e c t r i c  s h o c k ,  t h o u g h  he d o e s  not e m p l o y  
t h e  c o n c e p t  o f  e m o t i o n a l i t y .  T h e r e f o r e ,  s i n c e  the 
g e n e r a l i z e d  d r i v e  h y p o t h e s i s  g a i n s  s u b s t a n t i a l  s u p p o r t  
f r o m  e x p e r i m e n t s  w h i c h  u s e d  t h i s  as a n e e d  s t a t e ,  it 
h a r d l y  s e e m s  r e a s o n a b l e  to d i s c o u n t  its m o t i v a t i o n a l  
p r o p e r t i e s  in o r d e r  to r a t i o n a l i z e  o u r  n e g a t i v e  r e s u l t s .
A s e c o n d  ad h o c  e x p l a n a t i o n  for o u r  n e g a t i v e  f i n d ­
i n g s  a p p e a r s  m o r e  t e n a b l e ,  a n d ,  if v a l i d ,  r e q u i r e s  no 
m o d i f i c a t i o n  o f  the g e n e r a l i z e d  d r i v e  h y p o t h e s i s  in i t s  
p r e s e n t  f o r m .  F o r  d r i v e  s u m m a t i o n  to o c c u r ,  D m u s t  n o t  
p r o v i d e  c u e s  w h i c h  e l i c i t  c o m p e t i n g  r e s p o n s e s .  T h e  h a b i t
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s t r u c t u r e  u n d e r l y i n g  the r e s p o n s e  a n d  a s s o c i a t e d  w i t h
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t h e  c u e  a c c o m p a n y i n g  D c o u l d  be i n n a t e l y  d e t e r m i n e d  or 
c o n d i t i o n e d .  A n s e l  (2) a n d  A n s e l  a n d  C o l e  ( *+) h a v e  c l e a r ­
l y  s h o w n  that* if c o m p e t i n g  r e s p o n s e s  are c o n d i t i o n e d  to 
c u e s  a s s o c i a t e d  w i t h  D, the c r i t e r i o n  b e h a v i o r  w i l l  u n d e r ­
go a d e c r e m e n t .  F a r b e r  h a s  r a i d .  " E v e n  in t h o s e  i n s t a n c e s  
in w h i c h  s h o c k  is n o n i n f o r m a t i v e , i.e., no t  r e l a t e d  in a n y
s y s t e m a t i c  w a y  to c o r r e c t  o r  i n c o r r e c t  r e s p o n s e ,  it is 
n e c e s s a r y  to c o n s i d e r  it s  r e s p o n s e - p r o d u c i n g  p r o p e r t i e s .  
T h e  fac t that s h o c k  t e n d s  to e l i c i t  w i t h d r a w a l  or v o c a l i ­
s a t i o n ,  or m u s c u l a r  c o n t r a c t i o n  in r a t s  o r  h u m a n  b e i n g s ,  
m a y  be a c o n s e q u e n c e ,  n o t  of its d r i v e  c h a r a c t e r i s t i c s ,  
b u t  r a t h e r ,  of it s  a s s o c i a t i o n  w i t h  e i t h e r  l e a r n e d  or 
i n n a t e  r e s p o n s e  t e n d e n c i e s .  S i n c e  s h o c k  is an i n t e n s e  
s t i m u l u s ,  c a p a b l e  o f  e l i c i t i n g  a v a r i e t y  of r e s p o n s e s ,  it 
is n o t  s u r p r i s i n g  t h a t  in c e r t a i n  s i t u a t i o n s  it m a y  e l i c i t  
r e s p o n s e s  t h a t  are i n c o m p a t i b l e  w i t h  t h o s e  e l i c i t e d  by 
o t h e r  s t i m u l u s  c o m p o n e n t s  of the s i t u a t i o n "  (9 , p. 3 1 3 ). 
T h o u g h  t h i s  t h e o r i z i n g  p r o v i d e s  a " w a y  o u t , "  it q u e s t i o n s  
t h e  t e s t a b i l i t y  o f  H u l l * s  h y p o t h e s i s  as o r i g i n a l l y  f o r m u ­
l a t e d .  It m i g h t  be i n f e r r e d  f r o m  F a r b e r * s  d i s c u s s i o n  t h a t  
a n  i n t e n s e  s t a t e  o f  a f f a i r s ,  s u c h  as e l e c t r i c  s h o c k ,  m a y  
I n v a r i a b l y  be a c c o m p a n i e d  b y  c u e s  w h i c h  a r e  a s s o c i a t e d  
w i t h  h a b i t  s t r u c t u r e s .  If t h i s  is the c a s e ,  a n d  it s e e m s
31
h i g h l y  p r o b a b l e  to this w r i t e r ,  then s o m e  q u a l i f y i n g  
c o n d i t i o n s  m u s t  be i n t r o d u c e d  w h i c h  w o u l d  a l l o w  d r i v e  
s u m m a t i o n ,  a n d  c o n s e q u e n t l y ,  the f a c i l i t a t i o n  c r b e ­
h a v i o r  to o c c u r .  O n e  s u c h  c o n d i t i o n  c o u l 4 be the in- 
* • 
t e n s i t y  of D. P e r h a p s  m i l d  D is a c c o m p a n i e d  by cues
w h i c h  are too w e a k  to e l i c i t  a s s o c i a t e d  h a b i t s ,  yet w h i c h  
h a v e  e n e r g i z i n g  e f f e c t s  when a d d e d  to a m o t i v a t i o n a l  
s t a t e .  T h i s  p o s s i b i l i t y  is s u g g e s t e d  by a p r e v i o u s  s t u d y  
( 8 ) . A n o t h e r  s t u d y  ( 1 6 ) o f f e  rs a c o n v e r s e  s u g g e s t i o n ,  
h o w e v e r .  A s e c o n d  p o s s i b i l i t y  is that the e n e r g y  c o n -  
t r i b u t i o n  of an i n t r o d u c e d  D is r e l a t i v e l y  g r e a t e r  than 
the d e c r e m e n t a l  e f f e c t  of its d i r e c t i v e  t e n d e n c i e s .  T h i s  
c o u l d  or c o u l d  not d e p e n d  on the d r i v e  i n t e n s i t y .  Of 
c o u r s e ,  t h e r e  a r e  p o s s i b l y  o t h e r  e q u a l l y  l i k e l y  q u a l i f i ­
c a t i o n s  w h i c h  c o u l d  be i n t r o d u c e d .  At ou r  p r e s e n t  s t a g e  
of k n o w l e d g e ,  h o w e v e r ,  t h e r e  is s c a n t  e x p e r i m e n t a l  e v i ­
d e n c e  to s u p p o r t  these s p e c u l a t i o n s .  C e r t a i n l y  o u r  
p r e s e n t  d a t a  are not s u g g e s t i v e .  If o n e ’s t h e o r e t i c a l  
i n c l i n a t i o n s  l e a d  to s o m e  a l t e r n a t i v e  o t h e r  than an e s ­
s e n t i a l  m o d i f i c a t i o n  of the h y p o t h e s i s ,  then the g e n e r ­
a l i t y  o f  the h y p o t h e s i s  m a y  be c u r t a i l e d  by l i m i t i n g  the 
t y p e s  of m o t i v a t i o n a l  s t a t e s  to w h i c h  it is a p p l i e d .
H u l l ,  in a l a t e r  p a p e r ,  ha s  a d o p t e d  t h i s  p o s i t i o n .  He 
s a i d ,  "At l e a s t  s o m e  d r i v e  c o n d i t i o n s  t e n d  p a r t i a l l y  to
m o t i v a t e  into a c t i o n  h a b i t s  set up on the b a s i s  of d i f ­
f e r e n t  d r i v e  c o n d i t i o n s 1' p. ?),
B r o w n ,  M e r y m a n ,  a n d  M a r z o c c o ,  in a p a p e r  w h i c h  a p ­
p e a r e d  a f t e r  t h i s  e x p e r i m e n t  w a s  c o m p l e t e d ,  r e p o r t e d  
f i n d i n g s  w h i c h  do s u g g e s t  a m o d i f i c a t i o n  of the g e n e r a l ­
i z e d  d r i v e  c o n c e p t .  T h e s e  i n v e s t i g a t o r s  d e v i s e d  two e x ­
p e r i m e n t s  to test the p r r s e v e r a t i v e  e f f e c t s  of e l e c t r i c  
s h o c k  u p o n  the s t a r t l e  r e s p o n s e  to an a u d i t o r y  s t i m u l u s .  
In c o n c l u s i o n  they s t a t e d .  " T h e  r e s u l t s  of b o t h  e x p e r i ­
m e n t s  a g r e e  in i n d i c a t i n g  that i m m e d i a t e l y  a f t e r  the 
c e s s a t i o n  of s h o c k ,  s t a r t 1 e - r e s p o n s e  a m p l i t u d e  is d e ­
p r e s s e d ,  not e n h a n c e d .  W i t h  f u r t h e r  p a s s a g e  of time, 
the r e a c t i o n  s h o w s  a s m o o t h ,  n e g a t i v e l y  a c c e l e r a t e d  
r e c o v e r y  c u r v e .  In b o t h  e x p e r i m e n t s ,  the r e a c t i o n  s e e m s  
to p a s s  o v e r  i n t o  a s u p e r n o r m a l  p h a s e  a f t e r  a b o u t  5 s e c . , 
b u t  the e f f e c t  is not s i g n i f i c a n t  by u s u a l  s t a t i s t i c a l  
c r i t e r i a "  (6 , pp. 193-19*+),
T h e s e  r e s u l t s  p r o v i d e  a p o s s i b l e  e x p l a n a t i o n  of o u r  
f i n d i n g .  It m a y  be r e c a l l e d  that o u r  a n i m a l s  w e r e  t r a u m a  
t i z e d  a n d  i m m e d i a t e l y  p l a c e d  in the m a z e  s t a r t  b o x .  We 
h a v e  e s t i m a t e d  the t i m e  e l a p s i n g  b e t w e e n  t h e  f i n a l  s h o c k  
i m p u l s e  a n d / o r  b o x  e x p o s u r e  a n d  the p l a c i n g  o f  the a n i m a l  
i n  t h e  a t a r t  b o x  to be 6 sec. - 2 sec. R e f e r e n c e  to the 
" r e c o v e r y "  c u r v e s  p u b l i s h e d  by B r o w n  e t al i n d i c a t e s  that
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b e h a v i o r  s h o u l d  at this time be n e a r  the l e v e l  they o b ­
s e r v e d  in t h e i r  n o n s h o c k e d  a n i m a l s .  The net r e s u l t  w o u l d  
be no e f f e c t .  For o u r  2 ? - h r . a n i m a l s ,  the e f f e c t s  of 
t r a urn a t i z a t i o n are, i n d e e d ,  n e g l i g i b l e .
F i n a l l y ,  the c r i t e r i o n  b e h a v i o r  m a y  p r o v e  c e n t r a l  
to the p r o b l e m .  T h o s e  s t u d i e s  c o n c e r n e d  w i t h  c o n s u m -  
m a t o r y  b e h a v i o r  h a v e  g e n e r a l l y  r e p o r t e d  p o s i t i v e  f i n d i n g s .  
O n  the o t h e r  han d ,  p o s i t i v e  e v i d e n c e  for a f a c i l i t a t i v e  
e f f e c t  of D u p o n  p r e p a r a t o r y  b e h a v i o r  is rare. K e n d l e r  
a l o n e  f o u n d  p o s i t i v e  e v i d e n c e  for d r i v e  s u m m a t i o n  in a 
S k i n n e r  b o x  s i t u a t i o n ,  a n d  t h i s  f i n d i n g  was c o n t i n g e n t  
u p o n  the i n t e n s i t y  of D. W e b b  r e p o r t e d  p o s i t i v e  r e s u l t s  
w h e n  the c r i t e r i o n  b e h a v i o r  is d o o r - o p e n i n g  b e h a v i o r ,  
t h o u g h  he u s e d  two n e e d  s t a t e s  w h i c h  m a y  be p h y s i o l o g i c a l ­
ly c o n f o u n d e d .  A m s e l  f a i l e d  to o b s e r v e  an i n c r e a s e  in 
m a z e  p e r f o r m a n c e  w h e n  a h u n g e r  n e e d  was a d d e d  to a m o t i ­
v a t i o n a l  c o m p l e x  in w h i c h  the n e e d  s t a t e  was e m o t i o n a l i t y ,  
"dehavior wa s  f a c i l i t a t e d  when the d o m i n a n t  n e e d  s t a t e  was 
c h a n g e d  to a n x i e t y .  O n l y  M i l l e r  r e p o r t e d  p o s i t i v e  r e s u l t s  
f r o m  a test w h i c h  r e s e m b l e s  the p r e s e n t  one.
In c o n c l u s i o n ,  o u r  d a t a  c a n n o t  be o f f e r e d  in s u p p o r t  
o f  H u l l ' s  c o n c e p t  of d r i v e  s u m m a t i o n .  On the o t h e r  hand, 
to p r o p o s e  that t h e y  c o n s t i t u t e  e v i d e n c e  a g a i n s t  the h y ­
p o t h e s i s  i m p l i e s  c o n f i d e n c e  in the f a i r n e s s  o f  o u r  test
3<+
w h i c h  we do not feel is e n t i r e l y  j u s t i f i e d .  At b e s t ,  
we c a n  o n l y  o f f e r  t h e s e  e m p i r i c a l  d a t a  as e v i d e n c e  u p o n  
w h i c h  to b a s e  t h e o r i z i n g  at s o m e  l a t e r  time, a f t e r  m o r e  
f a c t s  h a v e  b e e n  e s t a b l i s h e d .
S U M M A R Y
In o r d e r  to test Hu l l ' s  drive s u m m a t i o n  h y p o t h e s i s ,  
1 2 6  rats were t r a i n e d  to run a linear, a l l e y  maze while  
u n d e r  a 25-hr. h u n g e r  need. F o l l o w i n g  21 daily t r a i n i n g  
t r i a l s  the a n i m a l s  were a s s i g n e d  to nine treatment 
g r o u p s  c o n s i s t i n g  of the p o s s i b l e  c o m b i n a t i o n s  of 0 , 1 2 , 
a n d  25 hrs. food pr i v a t i o n ,  as a relevant need, with 
zero, weak and s t r o n g  faradic s t i m u l a t i o n  as an i r r e l e ­
v a n t  need. The " t e s t "  c o n s i s t e d  of n trial s i m i l a r  to a 
t r a i n i n g  trial. The state i n d u c e d  by the f a radic s t i m u ­
l a t i o n  was c a l l e d  e m o t i o n a l i t y  and vie w e d  as p o s s e s s i n g  
m o t i v a t i o n a l  p r o p e r t i e s .  Both start box l a t e n c y  and 
m a z e  r u n n i n g  time were u t i l i z e d  as c r i t e r i o n  be h a v i o r s .
The f i n d i n g s  were m a i n l y  neg a t i v e .  The c r i t e r i o n  
b e h a v i o r  was not s i g n i f i c a n t l y  i n f l u e n c e d  by the i n t r o ­
d u c t i o n  of an i r r e l e v a n t  need into the m o t i v a t i o n a l  
c o m p l e x .  As exp e c t e d ,  c h a n g e s  in the r e l e v a n t  need 
s t a t e  did s i g n i f i c a n t l y  a f f e c t  l a t e n c y  and r u n n i n g  time.
A n e a r  s i g n i f i c a n t  r e l e v a n t  need times i r r e l e v a n t  need 
i n t e r a c t i o n  was o b s e r v e d .  S e v e r a l  p o s s i b l e  ways of m o d i ­
f yi n g  the th e o r y  to a c c o u n t  for more of the p r e s e n t  e x ­
p e r i m e n t a l  d a t a  were d i s c u s s e d .  It was c o n c l u d e d  that 
the p r e s e n t  data p r o v i d e d  no d e f i n i t i v e  e v i d e n c e  ei t h e r  
for or a g a i n s t  the theory.
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